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EXECUTIVE SUMMARY 

In response to the detection of elevated levels of trichloroethene (TCE) in groundwater underlying Cave 
Creek Landfill, Maricopa County entered into a Consent Order in 1999 with the Arizona Department of 
Environmental Quality (ADEQ) to characterize the nature and extent of site groundwater contamination, 
develop a Remedial Action Plan (RAP) to address contamination impacts, implement the RAP, and provide 
quarterly status updates on project activities. This status report documents site assessment and remediation 
efforts conducted pursuant to the RAP during the first calendar quarter of 2020 (January through March 
2020).  

Groundwater Data Collection and Discussion. Quarterly groundwater levels were monitored on February 
24 through 27, 2020 and March 9, 2020. During the reporting period, the predominant direction of 
groundwater flow was 174 degrees from north with a gradient of 0.002 feet per foot (ft/ft). Groundwater 
elevations at the site remained relatively stable in the year between First Quarter 2019 and First Quarter 
2020, with an average site-wide increase in groundwater elevation of 0.31 feet (ft).  

Maricopa County collected quarterly groundwater samples concurrent with quarterly groundwater level 
monitoring. Analytical results from First Quarter 2020 indicate that the highest concentrations of TCE 
underlie the southern and southwestern portions of the New Landfill near MW-02 and MW-10, respectively. 
The concentration of TCE in TSSV-03-PZ continued to decline and was 91 micrograms per liter (μg/L). The 
TCE concentrations in the samples collected from MW-02, 1,200 ft downgradient of TSSV-03-PZ, have 
remained relatively stable throughout 2019. The data indicate that if elevated concentrations at TSSV-03-
PZ have migrated to the south with groundwater flow, they have not been observed at MW-02 to date. 
Elevated concentrations at MW-10 raise the possibility that contaminant flowpaths exist that are not 
concurrent with groundwater flow direction. The TCE concentration in the sample collected from MW-10, 
on the southwest boundary of the New Landfill, was 240 μg/L, which is a decrease in TCE concentrations 
from the previous reporting period. The concentration reported at MW-10 represents the highest 
concentration of TCE observed during site groundwater monitoring in First Quarter 2020. The TCE 
concentration at MW-05, 1,210 ft southwest of MW-10, was 50 μg/L in First Quarter 2020, which is similar 
to concentrations in previous quarters dating back to the fourth quarter of 2017. The trend in concentrations 
at MW-05 suggest that a leading edge of TCE concentrations has passed through the well. 

TCE was present above the Arizona Water Quality Standard (AWQS) for TCE of 5 μg/L in off-site 
downgradient wells MW-05 (50 μg/L), MW-07 (29 μg/L), and MW-11 (30 μg/L). The TCE concentration in 
the sample collected from MW-08, south of the Old Landfill, was 24/23 μg/L (original/duplicate sample). 
This represents a decrease from previous quarters and suggests that the tail of the presumed pulse that 
was observed to peak in MW-08 in 2018 is moving through this area.  

Soil Vapor Data Collection and Discussion. Wood collected quarterly soil vapor samples between March 
2 through 10, 2020. The analytical results from First Quarter 2020 indicate that the highest concentrations 
of TCE in site soil vapor occur in the above the water table and deep zones around MW-09, located at the 
western side of the New Landfill and at TSSV-07-D, located in the southwest of the Old Landfill. In general, 
compared to the historical results, TCE concentrations in soil vapor at all depth profiles have decreased.  
This suggests that the soil vapor extraction (SVE) system operating at the site is successfully extracting 
contaminated vapors from the subsurface. TCE concentrations in soil vapor samples collected from the 
shallow and middle zones were less than 20 milligrams per cubic meter (mg/m3) excluding TSSV-01-M 
where TCE was detected at 30 mg/m3. Samples collected from SVE-03 and SVE-04 in the deep zone had 
TCE concentrations of 69 mg/m3 and 100/130 (original/duplicate sample) mg/m3, respectively.  TCE 
concentrations in soil vapor from MW-09 and MW-13 were the highest observed in the above water table 
zone, at 440 mg/m3 and 82/98 mg/m3 (original/duplicate sample), respectively. TCE concentrations in soil 
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vapor from SVE-04 and TSSV-07-D were the highest observed in the deep zone, at 100/130 mg/m3 
(original/duplicate sample) and 120 mg/m3, respectively. 

SVE System Performance. Based on the results of SVE system performance sampling, the soil vapor 
treatment system captured or destroyed over 99 percent (%) of extracted volatile organic compounds 
(VOCs), as defined by Maricopa County Air Quality Department Rule 100 Section 200.113, and over 99% of 
Federal Hazardous Air Pollutants (HAPs) present in extracted vapors during the reporting period. The 
calculated total mass of VOCs removed from the vadose zone since full-scale SVE system startup on 
September 15, 2015 is 44,076 pounds (lbs). During First Quarter 2020, the SVE system removed 428 lbs of 
VOCs, which is equivalent to a daily mass removal rate of approximately 5 lbs per day.  
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1.0 INTRODUCTION 

In response to the detection of elevated levels of trichloroethene (TCE) in groundwater underlying Cave 
Creek Landfill, Maricopa County entered into a Consent Order (CO) in 1999 with the Arizona Department of 
Environmental Quality (ADEQ) to characterize the nature and extent of site groundwater contamination. 
Since that time, the CO has been revised based on the results of multiple site investigations, and the current 
CO (ADEQ Identification Number 30604, Docket No. S-2-10) requires Maricopa County to complete 
groundwater characterization, develop a revised Remedial Action Plan (RAP), and complete ADEQ-approved 
remedial activities (ADEQ, 2010). Maricopa County submitted the final version of the RAP in May 2016 which 
includes soil vapor extraction (SVE) to address TCE-impacted vapor that serves as a source of groundwater 
contamination and an on-site pump and treat groundwater system to contain and remediate the existing 
groundwater plume (Amec Foster Wheeler Environment & Infrastructure, Inc. [Amec Foster Wheeler], 
2016a). ADEQ approved the RAP in their letter dated November 23, 2016 (ADEQ, 2016a). 

Section IV of the CO requires quarterly status reports to document Maricopa County’s progress 
implementing the stipulations of the CO and provide evidence of regulatory compliance (ADEQ, 2016b). 
This status report documents site assessment and remediation efforts conducted pursuant to the RAP 
during the first calendar quarter of 2020 (January through March 2020). 

Wood Environment and Infrastructure Solutions, Inc. (Wood) prepared this quarterly report on behalf of 
Maricopa County Risk Management and Maricopa County Waste Resources & Recycling under the terms 
and conditions of Environmental Services Contract 13134-ITN. 

2.0 SUMMARY OF MEASURES TAKEN TO IMPLEMENT THE RAP 

Activities conducted in support of RAP implementation during the reporting period are as follows: 

Monitoring Program 

• Maricopa County collected quarterly groundwater levels and samples from site monitoring wells 
on February 24 through 26, 2020, with the exception of EW-01, where no sample was collected and 
IW-01 where depth specific samples and groundwater elevations were collected on March 9, 2020. 

• SGS North America, Inc. (SGS), an environmental laboratory certified by the Arizona Department of 
Health Services (ADHS) (AZ0769), analyzed the groundwater samples.  

• Maricopa County collected quarterly soil vapor samples between March 2 through 10, 2020. 

• Airtech Environmental Laboratories (AEL), an environmental laboratory certified by the ADHS 
(AZ0740), analyzed the soil vapor samples for volatile organic compounds (VOCs) in air by United 
States Environmental Protection Agency (EPA) Method TO-15.  

SVE System Operation and Compliance 

• The SVE system operated in the First Quarter 2020 from January 10 through March 31, 2020. 

− The system remained off from the previous reporting period until January 10, 2020. 

• Maricopa County collected monthly SVE system performance samples on January 24, February 21, 
and March 18, 2020.  

• AEL analyzed the monthly SVE system performance samples for VOCs in air by EPA Method TO-15. 

• On behalf of Maricopa County, Wood submitted the quarterly SVE system performance report in 
compliance with the Maricopa County Air Quality permit on March 20, 2020. 
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Design, Permitting, and Construction of the Groundwater Treatment System (GWTS): 

• Maricopa County completed the following activities with regards to Phase 1, On-Site Infrastructure: 

− Construction bid walk on March 13, 2020 for APS electrical line redesign work to power the 
GWTS 

− JH Dykstra was selected to perform the work on March 24, 2020 

 Mobilization is planned to begin on July 6, 2020 

• Maricopa County completed the following activities with regards to Phase 2, Conveyance Pipeline: 

− Construction was delayed on February 14, 2020 due to the migratory bird nesting season 

− City of Phoenix was notified on February 17, 2020 

 Mobilization is planned to begin on July 6, 2020 

• Maricopa County completed the following activities with regard to Phase 3, Injection Well: 

− Completed well development and testing on January 27, 2020 

− All IW-01 installation equipment removed by February 7, 2020 

− Construction of the perimeter wall began on February 24, 2020 

− Design of the IW-01 infrastructure began; 

Appendix A summarizes the progress of activities scheduled for Cave Creek Landfill RAP implementation. The 
schedule has been updated with the current status of project tasks. Notable revisions include: 

• Phase 1 On-Site Infrastructure Construction has been extended to August 2020 due to delays in 
obtaining an easement from the City of Phoenix (COP) for the Arizona Power Service (APS) electrical 
service line.  

• Phase 2 Conveyance Pipeline Contractor Procurement has been completed. Construction is 
projected to start in July 2020 and finish in November 2020. This projected start date was delayed 
based on the migratory bird nesting season which occurs from January through June.  

• IW-01 testing was completed and reporting has been extended to April 2020 due to the increased 
depth of the pilot boring that was achieved during drilling and associated decision to install a 
deeper injection well. 

• The groundwater model update has been extended to July 2020 (the update has a schedule 
dependency of IW-01 testing and reporting). 

• GWTS operations are currently projected to begin in October 2021. 

• An additional well installation program (2020 well installation program) has been added to the 
project schedule for further downgradient groundwater characterization as discussed in the 
Groundwater Characterization Work Plan (Wood, 2019).   

− Access agreements for the installation of off site wells will begin in Second Quarter 2020 

• An additional extraction well (EW-02) installation has been added to the project schedule with a 
proposed location near the Phase 1 GWTS to maximize the Phase 1 GWTS capacity and accelerate 
remediation. Addition of EW-02 is possible due to the County extending the depth of injection well 
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IW-01, which will allow for a maximum 500 gallon per minute (gpm) injection rate of treated 
groundwater from the GWTS. 

3.0 DATA COLLECTED DURING THE REPORTING PERIOD 

3.1 Groundwater Elevations 

On behalf of Maricopa County, Wood collected quarterly groundwater levels on February 24 through 26, 
2020 and March 9, 2020 (IW-01 only).  Locations and construction details of site wells are presented in 
Figure 1 and Table 1, respectively. Groundwater elevations and the calculated groundwater flow direction 
and gradient for the reporting period are presented in Table 2 along with groundwater elevations from the 
previous four reporting periods. Contoured water table elevations and the calculated flow direction and 
gradient are shown in Figure 2. During the reporting period, the direction of groundwater flow was 172 
degrees from north with a gradient of 0.002 feet per foot (ft/ft). As discussed in the Fourth Quarter 2018 
status report (Wood, 2019), only groundwater elevations derived from the groundwater monitoring wells 
(i.e., well identifiers starting with MW and PW) were used for contouring the water table surface. 

3.2 Groundwater Quality Monitoring 

Maricopa County conducts groundwater quality monitoring at Cave Creek Landfill in accordance with the 
requirements of 40 Code of Federal Regulations (CFR) 258.50, as detailed in the Post-Closure Care Plan for 
Maricopa County Solid Waste Landfills (Post-Closure Care Plan) (Hydro Geo Chem, 2014). Groundwater 
samples from applicable Cave Creek Landfill wells are collected and analyzed for VOCs on a quarterly basis 
(typically February, May, August, and November). In addition to the evaluation of organic constituents, 
Maricopa County also samples compliance wells (i.e., MW-02, MW-03, MW-04, MW-05, MW-06, MW-07, 
MW-08, and PW) semi-annually (typically in February and August) for 40 CFR 258 Appendix I inorganic 
constituents (total metals) and general chemistry parameters.  

Wood, on behalf of Maricopa County, collected quarterly groundwater samples on February 24 through 26, 
2020 with the exception of EW-01, which was not sampled due to limited access from installed extraction 
equipment and IW-01 which was not sampled until March 9, 2020 due to pump testing of the well. . In 
addition to the compliance wells noted above, the following site wells were also sampled: MW-09, MW-10, 
MW-11, MW-12, MW-13, TSSV-02-PZ, TSSV-03-PZ, TSSV-04-PZ, TSSV-05-PZ, TSSV-06-PZ, and TSSV-07-
PZ. First Quarter 2020 groundwater samples were collected using passive sampling devices (i.e., passive 
diffusion bags [PDBs]) placed approximately 15 feet below the water table (ft bwt) during the previous 
quarterly sampling event (i.e., PDBs were placed in November 2019 for the February 2020 sampling event).  

IW-01 was sampled at multiple depth-specific intervals for post-installation evaluation. Sampling depths 
with corresponding sampling intervals are listed below: 

• 724 ft below top of casing (btoc): 15 ft bwt 

• 730 ft btoc: 20 ft above top of first screen 

• 750 ft btoc: 40 ft bwt and top of first screen 

• 795 ft btoc: bottom of the first screen 

SGS analyzed the groundwater samples for VOCs in water by EPA Method 8260. Laboratory results of 
analyses reports for samples collected during the reporting period are included in Appendix B.  
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Groundwater analytical results for 2020 are presented in Table 3 (VOCs), Table 4 (General Chemistry), and 
Table 5 (Metals). The estimated extent of the TCE plume in groundwater and results of sampling at 
individual wells are shown in Figure 2. 

3.3 Soil Vapor Monitoring 

Maricopa County conducts quarterly soil vapor monitoring at the Cave Creek Landfill to evaluate the 
concentration and extent of contaminated soil vapors in the vadose zone. Wood, on behalf of Maricopa 
County, collected quarterly soil vapor samples from 51 site wells on March 2 through 10, 2020.  

Wood collected the soil vapor samples using laboratory-supplied 1.0-liter passivated vacuum canisters. AEL 
analyzed the soil vapor samples for VOCs in air by EPA Method TO-15. Soil vapor analytical results for 2020 
are presented in Table 6. The estimated extent of the TCE plume in soil vapor in the shallow, middle, deep, 
and above water table zones is shown in Figures 3, 4, 5, and 6, respectively. The estimated extent of 1,1-
Dichloroethene (1,1-DCE) in soil vapor in the deep and above water table zones is shown in Figure 7 and 
Figure 8, respectively. Laboratory results of analytical reports for samples collected during the reporting 
period are included in Appendix B. 

3.4 SVE System Performance Monitoring 

The SVE system is part of the remedy identified in the RAP and provides source control (extraction of 
contaminated soil vapors) at the site. It was fully operational with both skids functioning and had a runtime 
of 81 percent (%) from January 1 through March 31, 2020. The system extracted vapor from SVE-03 and 
SVE-04 during that time. The Carbon Adsorption System (CAS) treated the extracted vapor under 
pressurized flow (Figure 9).  

The SVE system consists of three Granular Activated Carbon (GAC) vessels, identified as C1, C2, and C3, and 
one Hydrosil (i.e., potassium permanganate impregnated media) vessel, identified as H1. During routine 
operation, two GAC vessels are operated in lead/lag series configuration and the Hydrosil vessel is operated 
as the third and final vessel in the series. The remaining GAC vessel is a standby (offline) vessel and is placed 
into service as a lag vessel when the lead GAC vessel is spent and removed from service. During a change-
out event, the lag vessel is moved into the lead position and the standby vessel is moved into the lag 
position. GAC is replaced in the former lead vessel and it becomes the new standby vessel. 

Four GAC vessel change-outs were conducted during the reporting period. The change-outs occurred on 
the following dates: 

• January 15, 2020 

• February 7, 2020 

• February 28, 2020 

• March 16, 2020 

No Hydrosil change-outs were required during the reporting period. 

Discharge of treated effluent from the SVE system is permitted by Maricopa County Air Quality Permit 
980398 (Maricopa County Air Quality Department, 2016a). Under this permit, Maricopa County is required 
to collect monthly samples to calculate 12-month rolling total emissions and quarterly performance samples 
to demonstrate compliance with the performance requirements of the site air quality permit. Wood 
collected monthly process samples on January 24 and March 20, 2020 and the monthly/quarterly 
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performance sample on February 21, 2020. Process samples were collected with laboratory-supplied 1.0-
liter passivated vacuum canisters at four locations: entering the CAS (at sample port [SP]-01), after the lead 
carbon vessel (at SP-02), after the lag carbon vessel (at SP-03), and after the Hydrosil vessel (at SP-04). These 
samples are named using the following convention: the sample port (e.g., SP-02) – the vessel that is 
monitored (e.g., C1 or H1) – the sample date in MMDDYY format. Sample locations are shown in Figure 9.  

AEL analyzed process samples for VOCs in air by EPA Method TO-15. Results of process sample analysis are 
presented in Table 7. Laboratory results of analyses for samples collected during the reporting period are 
included in Appendix B.  

4.0 DISCUSSION OF COLLECTED DATA 

4.1 Groundwater Elevations 

The groundwater flow direction and gradient observed during the First Quarter 2020 were consistent with 
the groundwater flow direction and gradient observed during previous quarters (Table 2). The groundwater 
flow direction continues to be nearly due south (averaging 174 degrees from north for the past four 
quarters) and the gradient is steady at 0.002 ft/ft. Groundwater elevations at the site remained relatively 
stable between Fourth Quarter 2019 and First Quarter 2020 with an average site-wide increase in 
groundwater elevations measured at monitoring wells of 0.15 ft. Observed increases in groundwater 
elevations ranged from 0.08 ft (at TSSV-03-PZ) to 0.35 ft (at MW-02, and MW-05). Groundwater elevations 
rises from First Quarter 2019 to First Quarter 2020 ranged from 0.12 ft (at MW-04) to 1.13 ft (TSSV-02-PZ). 
Historically, groundwater elevations have been declining over time, whereas recent measurements reflect a 
moderate increase in groundwater elevations.  

4.2 Groundwater Quality 

Vicinity of the New Landfill. Analytical results from First Quarter 2020 indicate that the highest 
concentrations of TCE in groundwater are associated with monitoring locations MW-02 (93 micrograms per 
liter [μg/L]) and MW-10 (240 μg/L), which are located in the southern portion of the New Landfill and to the 
west of the New Landfill, respectively. Notably, TCE concentrations in TSSV-03-PZ, located near the center 
of the New Landfill, continue to decline from a peak concentration observed in the Fourth Quarter of 2017 
(1,100 μg/L), suggesting that the higher concentrations previously observed at this well may have migrated 
to the south with groundwater flow. Concentrations of TCE at MW-10 and MW-02 have decreased from 
Fourth Quarter 2019 to First Quarter 2020. Data indicate that if elevated concentrations at TSSV-03-PZ have 
migrated to the south with groundwater flow, they have not been observed at MW-02 to date. The elevated 
concentrations at MW-10 raise the possibility that contaminant flowpaths exist that are not concurrent with 
groundwater flow direction. Groundwater monitor well MW-16B, proposed in the Groundwater 
Characterization Work Plan (Wood, 2019) and scheduled to be installed starting the second half of 2020 is 
intended in part to provide further data to evaluate this possibility. TCE concentrations in TSSV-04-PZ, on 
the northern boundary of the New Landfill, continue to decline from Third Quarter 2019 (110 μg/L) to First 
Quarter 2020 (75 μg/L) which was the highest TCE concentration detected at this location.  

Downgradient of the Property Boundary. TCE was present above the Arizona Water Quality Standard 
(AWQS) for TCE of 5 μg/L in off-site downgradient wells MW-05 (50 μg/L), MW-07 (29 μg/L), and MW-11 
(30 μg/L). MW-11 was installed in 2018 and was intended to delineate the downgradient extent of the TCE 
plume as well as possibly monitor the future mounding influence of GWTS injection well IW-01, which was 
installed in Fourth Quarter 2019, approximately 1,000 feet down/cross-gradient of MW-11. Elevated 
concentrations of TCE in MW-11 prompted Maricopa County to conduct zonal sampling at IW-01 during 
the drilling process; results of the zonal sampling indicated concentrations of TCE were below the laboratory 
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reporting limit at all depths in IW-01. After all testing was completed at IW-01, additional sampling was 
performed to evaluate groundwater conditions prior to operations. TCE concentrations in all zonal samples 
were below the AWQS and highest in zones just below the water table.  

TCE concentrations at MW-05, 1,200 ft southeast of MW-10, have been generally increasing since 2016; 
however, concentrations appeared to stabilize.  

Vicinity of the Old Landfill. The TCE concentration in the sample collected from MW-08, south of the Old 
Landfill, was 24/23 μg/L (original/duplicate sample). TCE concentrations at MW-08 display an overall 
declining trend from a high of 140/130 μg/L in the original/duplicate samples collected in Fourth Quarter 
2018. TSSV-07-PZ, on the southwest corner of the Old Landfill, continues to provide definition to the plume 
underlying this property as concentrations of TCE were less than the AWQS in First Quarter 2020. The 
concentration of TCE in MW-13, which was installed in 2018 near the center of the Old Landfill, was 1.4 μg/L 
in First Quarter 2020, providing definition to the northern extent of the plume underlying the Old Landfill.   

Other Chlorinated VOCs and Compliance Constituents Present in Groundwater. Co-contaminants 1,1-
DCE and PCE have been observed in groundwater samples collected from site monitoring wells for some 
time, although concentrations do not routinely exceed applicable AWQSs. Analytical results from First 
Quarter 2020 indicate that the highest concentrations of 1,1-DCE and PCE were generally observed in the 
wells that have the highest concentrations of TCE. The sample from MW-10, for example, has PCE 
concentrations of 12 μg/L (above the AWQS for PCE of 5 μg/L) and 1,1-DCE concentrations of 8.9 μg/L 
(above the AWQS for 1,1-DCE of 7 μg/L).  

Arsenic was the only other constituent detected above the respective AWQS in previous reporting periods. 
Arsenic has historically exceeded the AWQS of 0.01 mg/L at groundwater wells MW-02, MW-04, MW-05, 
and PW with concentrations ranging from 0.012 mg/L (MW-05) to 0.015 mg/L (MW-02). These 
concentrations, while exceeding the AWQS, are below the upper background threshold value of 0.1 mg/L 
for naturally-occurring arsenic in groundwater at the site and are therefore attributed to background 
groundwater rather than site-specific impacts. No other samples collected from site monitoring wells 
contained concentrations of PCE, 1,1-DCE, arsenic, or other constituents above the respective AWQS. 

Environmental Laboratory Selection. Due to contracting constraints with the environmental laboratory 
from the First Quarter 2019 reporting period, SGS was selected to analyze samples collected for the 
remainder of the 2019 analytical sampling. Wood conducted a review of First Quarter 2020 groundwater 
sample results to evaluate consistency with historical trends, laboratory dilution factors, and laboratory 
reporting limits. Based on a comparison of First Quarter 2020 data to historical data, First Quarter 2020 
groundwater data are consistent with previous results and usable for evaluation of long-term trends in 
contaminant concentrations in groundwater at the site.  

4.3 Soil Vapor 

The analytical results from First Quarter 2020 indicate that the highest concentrations of TCE in site soil 
vapor occur in the deep zone and the above water table zone around SVE-04, SVE-03, MW-09, MW-13, 
TSSV-07-D, TSSV-07-PZ, and TSSV-04-PZ (Figure 5). In general, compared to the historical results, TCE 
concentrations in soil vapor at all depth profiles have decreased. This suggests the SVE system is successfully 
extracting contaminant mass from the subsurface.  

Notable conditions in each depth profile are as follows: 
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Shallow Zone. TCE concentrations in soil vapor samples collected from the shallow zone were generally 
less than 10 milligrams per cubic meter (mg/m3) (Figure 3) with the exception of samples collected from 
TSSV-01-S and SVE-01-S, which had TCE concentrations of 12 and 13 mg/m3, respectively. TCE 
concentrations at TSSV-01-S has shown a gradual increase from Second Quarter 2019. TCE concentrations 
at SVE-01-S have increased from Fourth Quarter 2019 (6.0 mg/m3) but are similar to concentrations from 
First Quarter 2019 (17 mg/m3). 

Middle Zone. TCE concentrations in soil vapor samples collected from the middle zone were generally less 
than 20 mg/m3 (Figure 4) with the exception of samples from TSSV-01-M, which had a TCE concentration 
of 30 mg/m3, respectively. TCE concentrations at TSSV-01-M remain relatively stable.  

Deep Zone. TCE concentrations in the deep zone (Figure 5) exceeded 10 mg/m3 at SVE-02, SVE-03, SVE-
04, TSSV-07-D, and MW-13-D. SVE-03 and SVE-04 are currently extracting vapor from the deep zone, and 
elevated concentrations in these wells suggest that continued operation is warranted. SVE-04 has seen a 
decrease in TCE concentrations since Fourth Quarter 2019 (100 mg/m3). The presence of elevated TCE in 
SVE-02, TSSV-07-D and MW-13-D is consistent with previous quarters.  

Above Water Table Zone. TCE concentrations in the above water table zone (Figure 6) exceeded 10 mg/m3 
at MW-09, MW-10, MW-13, and TSSV-07-PZ. The highest concentrations of TCE in the vadose zone were 
detected in the above water table depth profile at MW-09 (440 mg/m3) which is similar to concentrations 
observed at TSSV-04-PZ (410 mg/m3) from Fourth Quarter 2019.  TCE concentrations at MW-13 (82 mg/m3) 
decreased from Fourth Quarter 2019 (270 mg/m3) and are consistent with concentrations from Second 
Quarter 2019. TCE concentrations at MW-13 have increased from Fourth Quarter 2019 (4.6 mg/m3) but have 
decreased from elevated concentrations observed in Third Quarter 2019 (460 mg/m3). The presence of 
elevated TCE in MW-10 are consistent with previous quarters. There is currently no soil vapor extraction 
from the above water table zone, however, its feasibility is being evaluated. These locations will be continued 
to be monitored in 2020 to evaluate whether extraction from above water table zone SVE wells is warranted.  

Other Chlorinated VOCs Present in Soil Vapor. 1,1-DCE is frequently observed in soil vapor samples 
collected from wells in and near the Old Landfill, specifically in the deep and above water table zones 
(Figure 7 and Figure 8, respectively). 1,1-DCE concentrations exceeded 10 mg/m3 at SVE-04, TSSV-07-D, 
TSSV-07-PZ, and MW-13. During First Quarter 2020, the highest concentrations of 1,1-DCE in the soil vapor 
occurred in the above-water table zone at MW-13 and TSSV-07-PZ at concentrations of 150/180 mg/m3 
(original/duplicate sample) and 68 mg/m3, respectively. These wells are located near the center of the Old 
Landfill (Figure 8).  

4.4 SVE System Performance 

Based on the results of SVE system performance sampling, the CAS captured or destroyed over 99% of 
extracted VOCs, as defined by Maricopa County Air Quality Department Rule 100 Section 200.113, and over 
99% of Federal Hazardous Air Pollutants (HAPs) in extracted vapors, during the reporting period.  

The calculated total mass removed from the vadose zone since SVE system startup is presented in Table 8. 
Mass removal rates are based on actual hours of operation (hour meter readings) and the estimated hourly 
VOC extraction rate derived from performance testing. During the reporting period, the SVE system 
removed 428 pounds (lbs) of VOCs over a time period of 90 days, which is equivalent to a daily mass 
extraction rate of approximately 4.8 lbs per day. Since operations began on September 15, 2015, the 
calculated total mass of VOCs removed through March 18, 2020 is 44,076 lbs.  
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The SVE system operated for 81% of the time in the First Quarter 2020. The system was commonly turned 
off for the weekend if on Friday, the field readings to estimate VOC removal efficiency of the CAS indicated 
that the removal efficiency on Saturday or Sunday would fall below the minimum VOC removal efficiency 
of 90% mandated by the air quality permit. The system was also turned off for several hours approximately 
every few weeks to change the GAC order. The SVE system was turned off at the beginning of the reporting 
period for repairs from Fourth Quarter 2019.  The system was restarted on January 10, 2020. Operation of 
Skids 1 and 2 were intermittent from January 10, 2020 until bearings and seals were replaced on February 
5, 2020. Skid 2 was briefly shutdown on February 12, 2020 for an alarm.  This alarm was triggered again on 
February 24, 2020 and both skids remained off until February 28, 2020 when the carbon was changed out. 
Monthly testing of the CAS indicates that the system is operating as intended and is compliant with the air 
quality permit issued by Maricopa County. 

5.0 FUTURE ACTIVITIES 

Maricopa County will continue to conduct quarterly monitoring as described in Section 3.0 of this report. 
Other upcoming activities targeted for completion during the Second Quarter of 2020 and/or scheduled 
through the Fourth Quarter of 2020 include: 

• Continued operation of the SVE system for source control; 

− Evaluate the feasibility of soil vapor extraction from the above the water tables zone; 

• Continue quarterly groundwater and soil vapor monitoring across the site; 

− Monitor groundwater concentrations at IW-01 at two depth intervals (724 and 750 ft btoc) in 
April 2020 for monitoring frequency evaluations until the GWTS is operational; 

• Installation of groundwater monitoring wells MW-16B and MW-19 as proposed in the Groundwater 
Characterization Work Plan: 

− Obtain access from the Arizona State Land Department to install the groundwater 
monitoring wells; 

− Solicit bids for installation of the groundwater monitoring wells from qualified drilling 
subcontractors; 

• Continued Phase 1 GWTS construction and electrical service line design and permitting followed 
by electrical line installation and system commissioning. This activity is currently on-going and 
construction is planned to begin in July 2020; 

• Installation of a second GWTS on-site groundwater extraction well (EW-02); 

− Finalize design of EW-02; 

− Solicit bids for installation of EW-02 from qualified drilling subcontractors; 

• Initiation of Phase 2 construction which has a projected start date of July 31, 2020; 

• Completion of well installation and testing reporting for the installation of IW-01; and, 

• Continuation of Phase 3 construction of the injection well site perimeter wall and design, permitting 
and construction of the injection well infrastructure, which has a projected completion date of 
August 2021; 

• Perform groundwater modeling to incorporate data collected during recent well drilling activities; 

− Complete particle tracking to evaluate the impacts of different injection and extraction 
scenarios; 
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− Update of the fate and transport model for the site. 
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APPENDIX A 
 

Cave Creek Landfill Progress Schedule  



ID Task Name Duration Start Finish Predecessors

1 SVE Operations 1404 days Tue 9/15/15 Fri 1/29/21
2 GWTS Installation 1346 days? Fri 12/16/16 Fri 2/11/22
3 Phase I (On-Site Infrastructure) 876 days Fri 12/16/16 Fri 4/24/20
4 Design 192 days Fri 12/16/16 Mon 9/11/17
5 Permitting 107 days Thu 10/5/17 Fri 3/2/18
6 Contractor Procurement 138 days Fri 6/1/18 Tue 12/11/18
7 Construction 320 days Mon 2/4/19 Fri 4/24/20
8 GWTS Phase 1 Expansion 315 days Mon 11/30/20 Fri 2/11/22 35
9 Design 60 days Mon 11/30/20 Fri 2/19/21
10 Permitting 45 days Mon 2/22/21 Fri 4/23/21 9
11 Contractor Procurement 60 days Mon 4/26/21 Fri 7/16/21 10
12 Construction 150 days Mon 7/19/21 Fri 2/11/22 11
13 Phase 2 (Conveyance Pipeline) 747 days Thu 1/11/18 Fri 11/20/20
14 Design 132 days Thu 1/11/18 Fri 7/13/18
15 Permitting 325 days Mon 9/24/18 Fri 12/20/19
16 Contractor Procurement 4.05 mons Sat 6/1/19 Fri 9/20/19
17 Construction 5 mons Mon 7/6/20 Fri 11/20/20
18 Phase 3 (Injection Well Site) 701 days Fri 6/1/18 Fri 2/5/21
19 Perimeter Wall 486 days Fri 6/1/18 Fri 4/10/20
20 Design 132 days Fri 6/1/18 Mon 12/3/18
21 Permitting 66 days Mon 9/17/18 Mon 12/17/18
22 Contractor Procurement 45 days Mon 11/11/19 Fri 1/10/20 21
23 Construction 65 days Mon 1/13/20 Fri 4/10/20 22
24 Phase 3 Infrastructure 220 days Mon 4/6/20 Fri 2/5/21
25 Design 3 mons Mon 4/6/20 Fri 6/26/20 32
26 Permitting 1 mon Mon 6/29/20 Fri 7/24/20 25
27 Contractor Procurement 2 mons Mon 7/27/20 Fri 9/18/20 26
28 Construction 5 mons Mon 9/21/20 Fri 2/5/21 27
29 Injection Well (IW-01) Installation 205 days Mon 6/24/19 Fri 4/3/20
30 Drilling/Installation 106 days Mon 6/24/19 Sat 11/16/19
31 Testing 57 days Fri 11/8/19 Mon 1/27/20
32 IW-01 Installation Reporting 45 days Mon 2/3/20 Fri 4/3/20
33 Extraction Well (EW-02) Installation 255 days? Mon 7/27/20 Fri 7/16/21
34 Design 30 days Mon 7/27/20 Fri 9/4/20
35 Contractor Procurement 60 days? Mon 9/7/20 Fri 11/27/20 34
36 Drilling/Installation 90 days? Mon 11/30/20 Fri 4/2/21 35
37 Testing 30 days Mon 4/5/21 Fri 5/14/21 36
38 EW-02 Installation Reporting 45 days Mon 5/17/21 Fri 7/16/21 37
39 GWTS Operations 40 days Mon 2/14/22 Fri 4/8/22
40 GWTS As-Built Plan Development 2 mons Mon 2/14/22 Fri 4/8/22 12
41 GWTS Operations Planning 2 mons Mon 2/14/22 Fri 4/8/22 12
42 2018 Well Installation Program 220 days Sun 8/12/18 Fri 6/14/19
47 2020 Well Installtion Program 195 days Mon 6/29/20 Fri 3/26/21
48 MW-16 Drilling/Installation 30 days Mon 6/29/20 Fri 8/7/20
49 MW-17 Drilling/Installation 30 days Mon 8/10/20 Fri 9/18/20
50 Well Installtion Reporting 135 days Mon 9/21/20 Fri 3/26/21 49
51 Site Groundwater Characterization Work

Plan (Final)
5.05 mons Mon 3/18/19 Mon 8/5/19

52 Groundwater Model Update 4 mons Mon 4/6/20 Fri 7/24/20 32

Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3 Qtr 4 Qtr 1 Qtr 2 Qtr 3
2016 2017 2018 2019 2020 2021 2022

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress

Page 1

EXHIBIT 1
CCL Project Progress Schedule
Date: Mon 3/9/20



 

 

APPENDIX B 
 

Laboratory Reports of Analysis 
(Not included in this Draft Final submittal) 
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